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Numerical Simulation of Residual Stress Fields in Three-Dimensional
Flattened Laser Shocking of 2024 Aluminum Alloy
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stress increases and tends to saturate. When the overlapping rate is 10%, the change gradient of the surface residual
but its increasing amplitude is small.
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stress is relatively small. When the overlapping rate increases, the residual stress along the depth direction increases
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The numerical simulation of three-dimensional flattened laser shocking of 2024 aluminum alloy is
conducted with the finite element method, and the simulation results are consistent with the experimental results

obtained from literatures. The influences of different process parameters on the residual stress distribution of
materials are studied. The results show that, when the spot size increases, the residual stress of materials increases

while the change gradient of the surface residual stress decreases. When the shocking times increase, the residual
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Fig. 1 Pressure loading curve of shock wave
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Fig. 2 Spatial distribution of shock wave pressure
2.2 AMEERREER AR
MORMAS #8 5C BN 7 5K Jt 5 07 AR 9 5 14 OC 3R J2 48 MEORHFE 52 1/ R IE SR ok i R - AR O R . B
b i R o BORL AR AR TR 100 s DR BAORL A AR RS Y TR B OIS A T 3 A v U A A A g A
A, BEBHLEH Johnson-Cook #E 8, H 3R K=

o =(A +Be;>[1+c1n(éi”, @

Arh A N JEIRGERBE . B N REALRT I 0 A REAL BB C ARSI R B e, R EROBYENAE e Ry B S AR

Koo, NERASNAR R, BUEBRIbEA 2024 8864, bR e S 50 % 107,
F1 2024 BREEMIEAME S

Table 1 Basic material parameters of 2024 aluminum alloy

Parameter A /MPa B /MPa n C ¢,/s ' Young modulus /GPa Poisson ratio Density /(kgem *)
Value 369 684 0.73 0.0083 1 73 0.33 2770
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Fig. 3 Finite element model of laser shocking of 2024 aluminum alloy
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Fig. 4 Simulated and experimental results of surface residual stress
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Fig. 5 Residual stress distributions. (a) Surface residual stress; (b) residual stress along depth direction
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Fig. 6 Influence of spot size on residual stress distribution. (a) Surface direction; (b) depth direction
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Fig. 7 Influence of impact times on residual stress distribution. (a) Surface direction; (b) depth direction
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Fig. 8 Influence of overlapping rate on residual stress distribution. (a) Surface direction; (b) depth direction
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